Measurements obtained during the flyby of the Mariner 5 through the Venus wake [1, 2] are reviewed to examine the geometry of the Venus nightside ionosphere. Figure 1 (from 1) reproduces the intensity of the magnetic field and its azimuthal orientation angle α together with the plasma density and the solar wind speed measured as the spacecraft moved through the Venus wake and then left Venus upstream from the dayside hemisphere (the bow shock crossings are identified by events 1 and 5).
The velocity boundary layer seen within the ionosheath (between events 2 and 3) results from a sharp transition that is detected near the terminator (near event 4). These changes in the flow speed are concurrent with a reversal in the polarity of the interplanetary magnetic field indicated by the drift in the value of the α angle between 0° and ± 180°. The observed variations suggest that the spacecraft may have occurred behind a magnetic polar region between events 3′ and 4 where there is a flip in the magnetic field direction. The magnetic field geometry in that region is in fact similar to what has been observed in the Pioneer Venus Orbiter (PVO) measurements across the near wake. Over the magnetic polar regions the magnetic field lines that have draped around the dayside hemisphere lie mostly on the plane transverse to the solar wind direction and the magnetic field intensity decreases to low values within an expansion fan that extends downstream from the planet [3] . A similar expansion in the plasma density is apparent from the Mariner 5 measurements with a strong decrease in the flow speed across the plasma transition that outbounds the boundary layer (event 4).
The sharp decrease of the flow speed over the magnetic polar regions suggests an effective transport of solar wind momentum to the Venus upper ionosphere. Calculations of the transport of momentum have shown that the integrated deficiency of the solar wind momentum across the boundary layer is comparable to the integrated momentum of the ionospheric flow that is seen across the terminator [4] . The latter can account for the observed speed of the transterminator flow that was detected in the PVO measurements [5] . As a result it is suggested that adjacent to the velocity boundary layer in the ionosheath the polar ionospheric plasma is continuously eroded by the solar wind [6] . The effect of this process is the formation of a plasma channel that extends downstream from each of the magnetic poles as shown in Figure 2 [ Both regions of depleted ionospheric plasma extend downstream from the magnetic polar regions along the wake and are assumed to represent conditions where the interplanetary magnetic field B remains steady. In general the position of the plasma cavities will vary with the orientation of the magnetic field. An important implication of the plasma channels is that they may be observed as ionospheric plasma holes along the PVO trajectory. In that case the spacecraft enters the downstream side of the nightside ionosphere and may move across a plasma channel which can be interpreted as a hole within the ionosphere [8] .
